Academic self-efficacy and cognitive load in students  by Vasile, Cristian et al.
Available online at www.sciencedirect.com
Procedia Social and Behavioral Sciences 12 (2011) 478–482
International Conference on Education and Educational Psychology (ICEEPSY 2010) 
Academic self-efficacy and cognitive load in students 
Cristian Vasilea*, Ana-Maria Marhana, Florence Mihaela Singera, Daniela Stoicescua 
aDepartment of Educational Sciences, Faculty of Letters and Sciences, Petroleum-Gas University of Ploieşti, Bd. Bucureşti 39, Ploieşti 100680, 
Romania 
Abstract 
This pilot study shows that there is a direct correlation between academic self-efficacy and cognitive load within the academic 
environment. We have used a self-efficacy scale and mental load tests on a sample of 30 students. Statistical data were collected 
and were processed by calculating the correlation coefficients. Our hypothesis was confirmed in the working memory area, the 
findings providing a starting point for a deeper understanding of the relationship between academic self-efficacy and cognitive 
performances. The study also revealed different patterns of processing for girls and boys. Multiple implications arise for 
educational counseling from this study, especially related to the emotional factors involved in cognitive performance (beliefs 
related to feelings) in terms of academic self-efficacy.  
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1. Introduction  
1.1. Self efficacy and cognitive load – some clarifying aspects 
The construct of self-efficacy concept was introduced by Albert Bandura as one of the most prominent aspects of 
his social-cognitive theory on personality development (or social learning theory). In Bandura’s approach, the self is 
defined in terms of cognition, as “cognitive structures that provide reference mechanisms” and “a set of 
subfunctions for the perception, evaluation and regulation of behavior” (Bandura, 1978, pp. 348). In this vision the 
self consists of a set of cognitive processes and structures. Bandura considered that “students whose sense of 
efficacy was raised set higher aspirations for themselves, showed greater strategic flexibility in the search for 
solutions, achieved higher intellectual performances, and were more accurate in evaluating the quality of their 
performances than were students of equal cognitive ability who were led to believe they lacked such capabilities.”  
Within the self, two aspects are of major importance: self-reinforcement (feelings of satisfaction or displeasure 
for behavior gauged by personal performance standards) and self-efficacy, which refers to our sense of self-esteem 
 
* Corresponding author. Tel.: +40723324169 
E-mail address: clinical_psycho@yahoo.com 
1877-0428 © 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of Dr. Zafer Bekirogullari of Y.B.
doi:10.1016/j.sbspro.2011.02.059Open access under CC BY-NC-ND license.
© 2009 Published by Elsevier Ltd. 
Selection and/or peer-review under responsibility of Dr. Zafer Bekirogullari of Y.B. 
Open access under CC BY-NC-ND license.
Cristian Vasile et al. / Procedia Social and Behavioral Sciences 12 (2011) 478–482 479
and self-worth, the feeling of efficiency and adequacy in different aspects of life, being conceptualized as being 
situationally specific and not generalized among other concepts/areas.  
Self-efficacy makes a difference in how people act, as a follow-up of feeling and thinking. A low self-efficacy is 
associated with low results in the work, a low self-esteem and negative thoughts about the individual’s personal 
development and accomplishments. A high self-efficacy leads to a strong sense of competence, which helps 
cognitive processes and performance in areas such as academic achievement. 
Cognitive load theory, starting from the point widely accepted that working memory is limited, shows that 
learners may be bombarded by information and, if the complexity of their instructional materials is not properly 
managed, this will result in a cognitive overload. This cognitive overload impairs schema acquisition, later resulting 
in a lower performance (Sweller, 1988). 
Most of the approaches on cognitive load distinguish between three types of load: intrinsic, extraneous and 
germane cognitive load. The first refers to the basic characteristics of the material/information rather than the 
instructional design (Sweller, 1993); the second (extraneous cognitive load) refers mainly to the instructional design; 
the third (germane or relevant cognitive load) refers to the free remaining capacity in working memory that can be 
redirected towards schema acquisition (Sweller et al., 1998). 
1.2. Purpose of the study 
The purpose of this preliminary study was to explore the relation between cognitive load and self-efficacy in 
university students. Starting from Albert Bandura’s theory on self-efficacy and also taking into account the 
subsequent studies with a focus on academic self-efficacy, we consider that the next step requires a study of the 
mental load, or cognitive workload of the students in relation to their beliefs about their academic skills, especially 
cognitive skills. Academic self-efficacy, as a context-related construct refers to people’s beliefs about their own 
capabilities for successfully executing a course of action that leads to a desired outcome. In different studies (e.g. 
Sweller, 1993), the academic self-efficacy is shown to be a strong predictor of the academic achievement. 
Considering the above statements, we have focused our research on the possible correlation between academic self-
efficacy and cognitive load. In order to test this hypothesis, we applied specific questionnaires and scales to a 
sample of university students. 
 
2. Method 
2.1. Participants 
The sample consisted of 30 students from a Romanian university, 15 girls and 15 boys, aged from 19 to 31 years 
old (M=21.57). They were selected on a voluntarily base among first year university students. 
2.2. Instruments 
As instruments we have used an academic self-efficacy scale and mental load tests, more precisely: a self-
efficacy scale, a working memory test, and a cognitive interference test. Statistical data were collected and 
processed by calculating the correlation coefficients. We present the instruments below in more details. 
1. Self-Efficacy Scale (SES) developed by R. Schwarzer and M. Jerusalem is a self-report questionnaire and 
includes 10 items, ranked from 1 to 4. There are not subscales, each of the 10 items loading a single factor. 
The scale was translated into Romanian, adapted and validated for the first time in 1998, having author’s 
permission. The scale was subject of reliability calculation, Alfa Cronbach coefficient being 0.84, which 
indicates a good internal consistency. Also scale construct validity was verified by correlation with the 
following scales: Unconditional Self Acceptance (USAQ); Life Orientation Test (LOT); Self Esteem Scale 
(SS).  
2. Working Memory Test (WMT) developed by Cognitrom company from Romania, within the Cognitrom 
Assessment System (CAS). The test includes 10 series, each of the series having 5 rows consisted of 
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numbers and letters. The WMT reliability was verified by the test-retest method, correlation coefficient 
being r=0.74 (p<0.01), which indicates the test measure relatively stable the WM. 
3. Cognitive Interference Test (CIT) developed by Cognitrom company from Romania, within the Cognitrom 
Assessment System (CAS). The test includes 3 item lists: familiarization list, neutral list and interference list. 
The test reliability was verified by the test-retest coefficient: r=0.72 (p<0.01), which indicates the test 
measure relatively stable the CI. 
Both WMT and CIT were subjects of validity verification (construct and content) obtaining positive results. 
2.3. Procedure 
The instruments were administered by instructed operators, as follows: the SES was administered in group; the 
WMT and CIT were administered individually, according to instructions. The subjects (students) were told about the 
purpose of the research, and that the information they will provide will be secured and they are free to participate 
into the research.  
2.4. Data analysis 
Statistical analysis was conducted by SPSS 16.0 and Excel. Frequencies, descriptive statistics (mean, deviation) 
and specific correlation between WM and SE were calculated. 
3.  Results 
The hypothesis that there is a direct correlation between self-efficacy and cognitive load was confirmed in the 
working memory area (See Table 1).  
 
Table 1: Working Memory frequencies 
  
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 3,00 5 16,7 16,7 16,7 
4,00 11 36,7 36,7 53,3 
5,00 14 46,7 46,7 100,0 
Total 30 100,0 100,0  
 
For SE no major variations were found in frequencies for all the subjects, as well (See table 2). The findings 
provide a starting point for a deeper understanding of the relationship between academic self-efficacy and cognitive 
performances. 
 
Table 2: Self-Efficacy frequencies 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid 1,00 1 3,3 3,3 3,3 
 2,00 3 10,0 10,0 13,3 
 3,00 11 36,7 36,7 50,0 
 4,00 15 50,0 50,0 100,0 
 Total 30 100,0 100,0  
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Observing the potential correlation between WM and SE the Pearson’s coefficient of correlation was calculated, 
the result being positive and high enough (0.45863) in order to illustrate a potential interdependence between those 
two elements variation. The statistical data are illustrated below (Table 3). 
 
Table 3: Correlations between W.M. and S.E.  
  VAR00006 VAR00007 
VAR W.M. Pearson Correlation 1,000 ,459* 
Sig. (2-tailed)  ,011 
N 30,000 30 
VAR S.E. Pearson Correlation ,459* 1,000 
Sig. (2-tailed) ,011  
N 30 30,000 
*. Correlation is significant at the 0.05 level (2-tailed). 
4. Discussion 
The purpose of this pilot-study was to observe the relation between cognitive load and self-efficacy in university 
students. Although most of the cognitive load approaches consider the WM the most important element, we also 
considered the CI as a marker of the cognitive load. Measurements in this preliminary study indicate that there is a 
correlation between WM and SE and we take into consideration the option that there is a direct relation between the 
two elements. Further extended studies will be carried out in order to check this hypothesis. 
Another interesting aspect is that Self-Efficacy consistently varied between the two sexes, as shown below 
(Figure 1). 
 
Fig.1: Self-Efficacy variation in men and women 
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A significant difference regarding WM in men and women was also recorded (see below, Figure 2). 
 
 
Fig.2: Working Memory variation in men and women 
 
 
These findings are of major importance in the work-efficacy of the students. We consider this study relevant 
because it reveals emotional factors involved in cognitive performances (beliefs related to feelings) in terms of 
academic self-efficacy. This approach takes into account the emotions perceived by a subject in cognitive work (it is 
well known that, for example, the self-efficacy is related to anxiety feelings). Multiple implications arise in 
educational counseling, but also in other academic areas. Educational counseling should consider, for instance, the 
relationship between cognitive load and self-efficacy in students in order to help them to perform specific learning 
tasks better. 
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